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^^rs wi^^^<y s.<## ^^i^ #-§-^1 

*T 5a^. -§"#3^ # ^S7l2] ol^o. #S tiV^, 

S. 8a 
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cf^W-T-l-^- ^^1^^ % ^2:71 {Electro-absorption optical modulator having 

multiple quantum well} 

£ lb^ £ la°ll # ^2:71^1 ^-^rofl ^ distortion coefficient^ 

-£ 3^ 9l7}S\^ &7)*]s.°\] Sfl^-(predistortion)^: 7}-&}^ ^efl # ^S7l^ ^SJE. 
£ 4a^ -g- -^HH] nq-s. ^Tfll-^^ # ^S7l^ 

-£ 4b^ ^FM"^ U| a] ofl Of^ ^^Sf ^^-^S. _£Al*l- ZL5flH. 

£ 5a^ £ 4a°ll # ^S7l^) ofls] 

£ 5b^ £ 5a°ll £A]^ ofls} ^oflA} ^71^-ofl rfltr 51*1 

.E 6a ^ IE 6bir F<? ^ a M cflt ^^2] S.^* 51*1*1 ZLEflH. 

£ 7a^ 8nm, lOnm ^ 12nm^ °J=^>-f #4 8nm2l- 12nm7> S*r^l Q*}^*) 
51*1 tr ^.eflS. 

51 7bfe £ 7a<Hl 51*m ^^^#^1 IMD 3 51*ltr ZLSfl^. 
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£ 8aTr -g- ti>^tt *UHH1 4^- # ofls] S-Altb i^S.. 

£. 8b^ £ 8a<>11 £^1^ optical field #tfl*}ol _£a]*V ^rsfl 

1, 2, 23, 32: # ^S7l 3: 3-dB 7i#&| 

21, 22: 4 1 ^ *fl 2 24: % ^#7l 

31: ul^i^ t^7l 41: InP #Hfl£l# 

42: £H^*K-# 43: InP 71^- 
44: p ^ 45: 
46: l-eH^c 47: 

48: 42a: -f# 

42b: ^-1- 
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2^^. IU #2( intensity modulation)^ t^l'g ^IJL^ 7\&£.t\ *\]7}7} 

<25> # #27^ C^ig -f-Al-g- IM #2.^ o}qe} ^SK^ Al^l #^<H # 

4 7] ^ 2.^*Rr Cj-^^ZL % ^7}S.S. A>-g-^ ^ o^Cf. 0>^ZL # #2.7^ C^l 

^5. #2€ ^]Jl(BPSK, QPSK, QAM ^)7> ^ ^xr ^sKRF) # #*<i>H # 

^-B-S. *l^Rr ROF(Radio-over-Fiber) ^3 # 7l^<£) ^li^AS #-8-5} Jl 

°1 # #27^ <^ ^71 AlJrofl ufl^V # ^lsfi) # S ifl^-i- j^sM^ 

^A^, oje^V ?3 o) oJ-Vj-JLZZ. # 712}- c^ig % #2:71* ^S^^ 4^ ©1 & 

<26> Jl^Sj" % #2:71 ^<HH Cf ^<8*l~f£"§- x^jjg.^ ^ 

^ ^ ^y]^^* #-2.^, # ^^ol 7>^-t> ^7>SAi , R0F 7l^oflA-l ^S.^- 

«>JL flc*. ZLeiM- 331*^ # #27^ #7]-% ^^9] ^o) £i=. tfl^^ 0. S o] 

4*>7l ^tr #Eflol 71^ #3jiL# ^-rf. 

<27> £ l a ^ ^7flsl ^711^^ # #2711- ^^*b ^2^ ; 3-dB ^#ei(coupler)(3)l- o]^-*> 
^ $3 # 4!3i# % 43 ♦ #2.^- M-Y^l, ^-n^l # *13l# # #271(1 ^ 2)S 

^4^^ ^ 3^tr «}°Hi ^4 modulation depth* <d^*r<^ ^tK^ 
°fl ^*fl M-^M-^ intermodulation distort ion(IMD)^- 2( %\t\-. ^ , IMD ^Tfl *H 

<28> £ lb^r ^7fl5l ^71]^^^ # #271^1 ^^^°fl tfl* distortion coefficient nafl^ol 
nf. ^- #2711-011 *l7>^ HH°1i ^d^«: 3rd harmonic distortion ^o] 0 o} ^ 
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V bl , V b2 )-%: 2 nd order distortion coef f icient (*} A)fe =L 3.7}7\ *)^H>}JL 

^5.^ ^^i\7} ^tr. 5£*h 3 rd order distortion coef f icient (-id B)°fl cfl*fl^£ «V°1 3 
e^HH a^s. Jf Ji7} a>cfl7|- ^4. ^, 2" d order distortion -4 3 rd order distortion & 
* ^ o|c>| # ^sjI^ ^^^o] ^7>^cf [M. Shin and S. Hong, "A Novel 

Linearization Method of Multiple Quantum Well (MQW) Electroabsorpt ion Analog Modulator" , 
Jpn. J. Appl. Phys. Vol. 38 (1999) pp. 2569-2572 . 

^(carrier) ^MHH # €^7l ofl zj-zf ^^a]^ ^i^-g: ^-a^i}. *fl 

1 ^(primary)(21)AS 1.32^ ^(^4^: °>i)^. #i=. ^4 ^ 2 ^ 
(secondary) (22) 1.28-1.35^ ^(^4^: f ° 2 )-& ^-8r ^ ^M"^ 

eflo] 7] (tunable laser)* ^-g-^cf. *\] 1 ^ *)] 2 ^(21 ^ 22H1 *] ^SL±± -^Ajofl # 

^2:71(23)3. °J^l?Jcf. ol itfl % l£ 27 l(23Hlir -H^sKRF) ^]JL7> w>o]^^ ^ 
^^tf. # ^S7l(23)» ^-^H ^ ^r4^« Ji^, £ 2°\] ^-ol Tfl 

eH ^r^Hr 032 ^ofl ZL^4(RF) ^1^7> aJb^ ^JL, ZL <*o\\ 3 »fiF +a) i' 3 »«F + »2 7 |. 

711 2r^-7>^ el]ol^^ 4^ <£*}x] ^ ^^-(phase) 

^ 180 o 7> 5)<H ^ ^- ^#7] (high speed photodetector)(24)* ^f-^H M-^r # ^Jl^ 
w ^ n>ol 3#£}jeL3L a^^o] ^7>^cf [K. K. Loi, J. H. Hodiak, X. B. Mei , C. W. Tu 
and W. S. C. Chang, "Linear izat ion of 1.3-jum MQW Electroabsorpt ion Modulators Using an 
Al 1-Opt ical Frequency- fnsens it ive Technique", IEEE photon. Technol. Lett., vol.10, no. 7, 
July 1998, pp. 964-966 %2i] . 
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<30> £ 30. ^Tfl*^ % ^S7)i 9\7}s]^ ^7lAlsofl Sfl^-(predistortion)* 7}t}^ 

% ^7)o\) #7}^9l ^Isi^l 2fl^Kpredistortion)# 7 r *}o) ^2:71^ ^ 

A oM^m. sfl^-oil oj-a-1 % ^7)2) v\o)o]+ Qoj.^ 2 nd harmonic distortion^ 0 

°1 3 ^, ^Jftr #3 ^^l 7)^<LsL ^i^tr4. oj^Tll ^ # ^2:7] 

^ ^^-i- ^ % Vo l 2nd order %>^r tr even order harmonic odd order 

harmonic *cM #7)1 ^cf. ^MlS. harmonic *}^7\ ^o]-^^^- zl 3.71 7]- -g-z^l #± 

«H harmonic distortion^ Jl^lt ^fl 2^>S]- 3* r H-^-i- JUB^h^ ^cf. ZZ.fi t-fl 2*} %>°1 0 
°1 5l-£^- hHo^ ^oj-^ ^|0£1 3*> 0 o] sq^s. #71301 Als* Sfl^Al^cf. 2. 

3# °J^^S(F /n )7> 27flS §71^ * *>q-sl og^Ai^^ ^l^^^Cdelay line)* -f-«fl 

ntfls. *1^>JL, cf€- ^^Ul^t ^71(31)* **fl odd order nonlinear ity 

» Sfl^tj-. °] a] 5ll-o] ^- ^ S 7l(32)S SJ^Sl^ # ^S7l(32)^Mi 

^^^Hr^l odd order harmonic distortion lti°] ^±7} SjS.^- *r-8-*M ^ i£2:7] (32)^1 
-id^°l [Gordon C. Wilson, Thomas H. Wood, M. Gans, J. L. Zyskind, J. W. 

Sulhoff, J. E. Johnson, T. Tanbun-Ek, and Paul A. Morton, "Predistort ion of 
Electroabsorption Modulators for Analog CATV Systems at 1.55 jum", J. Lightwave Technol. 
vol.15, no. 9, September 1997, pp. 1654-1662 

<31> AV#*1- H><4 £0] 7l^oll^ #7«^ # ^2,7)9] *fr#X\7]7] % Hl^r 

#7l^S» ^7>3^ ^l^Eflol 4^^j7 «.S) 7 > ^7>4gcf. R0F Aj^Efl 

4 ^3^3. oj-g-^ Al^EflollA-l^ #s}-o) ol^7l5l7> #7l nfl^-ofl 

^ 7l*l^-(base station)^ «j_fi.* r 7fl $\t\-. ns)n S c^X]^ 7)^9) 7l#iitf ;£ 
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<32> £ ^"^-g- ^j*^ # <£2:7l^ f-^^-g: ^3. Cf^ ^ U]^ ^ 

5. ^71-^- ^-fr #7) ^ Tg^^r Sflif ^ ol^ Cf^°^> 

<33> ^7)^ JS.*^ ^§>7l Cf^W^l-S. 0)=^^ ^-71 ^ 

^ ^ W ^ ^ #Efl=#^, Aj-71 *^#cHl ^RKfr m$-5}7] 

<35> ^}^% # ^^7l^ ^7]-% ^^^(Ol^l-, ^^f-^ef 

^5}-Al 71 71 ^*fl ^f^F^Ji. olJfL^xl^ ^%~%r M W] 7}- t}^ ^7>-f##o] ^ 

<36> £ 4afe *J*HH 4^ ^^1^^ ^- ^7)21 ^S.o) JL< £ 5a ^ £ 4a o) 

<37> n ^ InP 71^(43) ^Hl ^#(42) ^ InP #eflH.^(41)ol ^^H, ^7) n ^ InP 

71^(43)^ ^ofl^ n *g ^(45)0} ^sq^L, ^7] p ^ InP #eflJEL#(41) -tf-^l^r p^ ^q- 
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(44H ^^^Cf. S.^3L 47 S^JfjL 48-8: #^^§- SA^uj, 

•¥-;£. 46^ #e|^Dl^(polyimide)» 
<38> av 7 i^ ^-o] ^- i£2:7l^ oflji]^ p ^ ^£^(41) - ( intrinsic) 

(42) - n^ «V£^1(43)^ ^ilS ol-f-o^nj, %$>\ tga&^b <8*H-# ^#(42HH «]<Hq. 
711 

<39> 5. 5dtt £ 5a^l H^l^ ^>-f# *^^(42)o) ^J=^ #7l3M oi 7 >£|^ 

i^S 5 ^ ^^^1^1 (absorption edgeHtf. ^7>S]^ #7l#sJ 37)7} #7>^-o!l u±z} ^s^V 
* ^^.?lCr. ol nfl -g- ^1-^(1. 55^)^. # /Jl ^27} ^^^-^ <y 3^ cq ^7l^-o] 

-i-JZj-Al^lcf. ^^-Bj-^-oflAi # *^ofl eg^*- JjL«.o. ^SlEBj aVo) ^ofl^ofl ^fl 

#3^, ol #4^1*1^ n ^(behavior) °] #7«^ % ^7}£\ ^ #^ ^r-ftr^r. <#7> 

<40> ^a^*- ^}9\- $&o] t-f-(Coulomb) ^li ^€ ^-Bfl^ , oflui*] 

<41> 



[-^-i} n W = + £ , _,(K) + £,_ tt (F)-exc»to« Wnrfwg energy(V) 
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<42> a fr 

^7] i<>\]*] <y=^l- (quantum well)* t-^4 (barrier )* 

«1M*1 *H(<*flM*l = ^i-**^ 44" #44 -^4£ ^(heavy 

hole)4 7l4#Efl o||u|^l# 44^4. 

<43> #71 ^44 loflAi #4^4 4^1 #44 ^4 «fl 4 # 

4 «*W€- ^ ^m^l^m. 444 oJ)4^4 /gig ^44^ ZL 37l7> ^^>£.S # 
4*oH 7^1]^* nfl #44 ^-4£ ^4 44^4 ofl44<>l ^7} ofl44^ #4«- 

^E^r4. °1 ^ #71^1 44^ *^ ^4^4 ^sHcr 444 ^44 2^ ^-ol 

quantum confined stark effect (QCSE)S 44*i *r $14. 

<44> £• - £° = C e2F ^ m ^V-« 

[^44 2 ] 1 ' " ' ~ 

<45> Aj- 7 ] ^tj-Al 2 ir ^71^-cl ol7V£l^* *fl 7l44"4 <i444 44\E4- 

244 ^7)^1-01 ol7}£l£-a- °H4 4444 o^S. 44 4 , ^ ? ^ # 7 RV 



m „ m 



°1 4444 44s 6flui^l, Ci=-2.19>10-3^ ^ 44^, m " 



^ 44 444 4^-4 ^-JL^^, F ^ #4 #5} Afl7l, £ ^ 4^ #44 

<46> o.^ o.^ <y=^ # oll^ 4444^ 4444 37]7> ^ 7l7^Efl 6flu) 

4# 0 <M"f#3 4444- ^7l#o] 9j7>453# 4 ^4^4 44431 4M44 # 

ife -^#4 -H-jBlMhIsI vfl 4 §4 4 44^ #4 4" -Ml 714 «13ltb4. 44^ 44# 

4 4444 °^7}-^-#ollA^4 *^1^4 ^-4^0.5.4 ol^4 ^-0.£.S #44" 

°fl 4€- 14^144 444^^4 4-#4 -fVJ:444 Ml ^1^4 ^144 

ofl wl3lltb4^l ^ ^ SI4. -£ 5b^ 8nm4 M4« ^ < ^4-t-#4 ^ i^B|°S QCSE* 
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^-^0.5. ol^}^ ^^1^ (absorption coefficient^ ^M^r ^°Alt 91^. °) 

^7l^-ol o]7>5]^ ^Z*f>] f^ilS*] ^71^ o]7> o}JjL 5E^r ^7 r € ^7l^ ^7H1 ^ 
5} ^1^1 #^Tr CfiMl *M # €2:7} ^ ojTfl ^t}. n>o}, £ 55 ofl 

^ W-fl-oi ui a l7 i. i2nme1-^, ^, ^7} ^ ^HM-^, ^cfl^o] ^sj-^o.^ 

O]^ D]^- ^ ^ol4(^A]Sol 71^^-Efl ^Ui^l ^ ^#ol ^JruiHlSl 

^ ^ol^ # ^71^ ^o V ^7lfe HI o]^-^ - &C}. t^^7l^ £W<r 

<47> l^^X) 3] ^=^exp(-(r/F 0 )°) 
<48> ' [^*VAl 4] L=^exp(-r-«(F) /) 

<49> ^- 7 1 -*V^1 30^ ^ ^- ^2:7] oil #^5]^ ^ ^ ^ 7 ] ^ o_ <y ^ ^ - ^ ^ 

71, ^ # ^2:71 ofl ol7>5l^ ^ ^ #^3^ «J 3 Afl 7 ] 7> /> //7 /e ^ £] ^ a 

<£*}-?- 1"*)" #2| 2^ til ( ZLZ]JL # ^2:71^1^ i£^ 7 } ^ u}i- £^01 ^ 

0} $Xzl, ^7] ^r«j-^ 4^1^ r ^ optical confinement factor, a (^0^ *ltM ^r^- ^V-f^- 
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<50> £ 4b^ £ 4a°ll 5*1^ ^S^l % £S7HH ^5)^ ^^Hrl- tfle^^j M-Bj-ifl 

al &t}. ^ -^(narrow well)^ -f#(wide well)£- #tfl3o.3. M «] 7} #-gr -$--§- 4 

^-8: ^JW. <« #<H, ^-7) 34 £0) 8nmS] Mall- ^ 6j:^6 t 6 ^ 

<52> = |gV 

[^T«M 5] ' 2m*I 

<53> * 

<54> -o-o^ ^t,^ oflui*l^ ^oj-^ji, yj-cfls. -fl-^ 1^7}- # 

°HM*m ^nf. nJ-eH ^(narrow wel 1 )^ 7l7.^l-Bfl^ oflui^l- 

^ -^l-(wide well)3 71^^1-Efl^ <^ A ]s. o^m^ticf d 3.711 o]^ ^^s)-^-^ cfl*}- 

detuning <H]M^7> 3_t\] <s]*l eK 0 ^^ , detuning ^M*^ 37HH °}7}£\x] 

-g- nflo^ ^lAiso] 7l^#Bfl ^4^3 ^H^l ^sqfe ^lM^l* 

7]7\ ^^7?\x] o]^\^ cfl d €- ^7l^ IAS *}7fl S) ^ , ^ofl^ 7 > ^SH)" 5^ 
5- °l^*>7lZ7>Xl # ^^H^ 7^ <^q-*l ^Cf7> ^4^- 5- a oHl Ol sei ^ 

*V ^^7> IHM-Tfl €4. HS]JL ^ -f#3 ^ 7)z\^Hj\ ofluixl7> ^-^Sj-^-oll 
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<M ^ -f -£ 4b4 ^-ol ^s. cf€- 7M711 £4. £ 4b°lH 3^ 

» tf-i-71 ^sfl -f#(D)4 ^ -f#(E)-g- ^ U^^IM #(c)4 

<55> ZlE^ Z]-Z^ #iHg-^-& <^7fl 2^H 6 > *Rr7>? ^tg^S S^*>7l ^ *fl 

7}-^ -§- *V o.S ^e^}.£^- ^r#°l ^ ^€ # ^i7| 14 

#°1 ^€ # ^27l 27} 9X3- , # ^S7l^ #<H7Rf 

%^ *>7l^ 6^7-4 £ol zvz| uf^^i ^ $icf. 

<56> 6] ^C) = /;„exp(-r a| (K)./) 

<57> [^^-Al 7] P 2 (n = ^exp(-r a 2 (n /) 

<58> Aj. 7 ] -*VA1 6 yofl^, /^y, ^ ^"4 # ^ S 7l 1-4 # 2°)}*] #^5]^ 

*\}7]o]jl, p in °- °m jfr ^| 7 ] t r ^ optical confinement factor, a i (f °' a * (I ° ^ § 
<59> °><i] *fl.3.£ % *&2i7) 39] ^^^0} 
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Lj 2) M4«" -?-#4 A? 4 uitijl- ^ ^ ^ 0.-0I ^ ; fl ^ H ] ^44 o 



5, n^l ^ 2-€- ^3^7} % 1 ^ # ^27l 24 -g-^^^, # ^2:7] 32) 

optical confinement factor^ % >^i7| l zl^JI % ^.^7) 24 Ik^r 3H4. % ¥.2^7} 34 
^r#°lH 4 -r-#°fl xislr optical field7> ^^5>cfji 7^4 1 3 optical confinement 
factor^ 4-§"4 ^ -f#°ll 44°} / Z^/? 4 4#3. 4¥^4 3H4. ^5.3. 

# ^S7j 3^ #^^4^ ^14 ^44 84 ^-o] ^ 5-14. 



<60> 



/>(K) = />„exp|-g,(K)-r -— — ^— /-a 2 (F)-r 

/wi, + h£ 2 mi, 



= (/>„ cxp (-a, (F) • r • /))^Z7 ■ (P,„ exp (-a 2 (F) • T • /))^Z7 
[^44 8] "^^(K)- />,"*■"*• (K) 

<61> 4^-AJeL, 44 ^44 84 ^-o] 2-^-^ #W^4 ^^ofl cfl^H #^^.715. *r4. 

# ^27] >£^4£r IMD5L Jg7>^ ^ ^Cf. 44 % ^ 27 ] 3^) J= 7 flo] a]-^ o] 7 }^JL 

4 °fl 47 r 4^r *>44 954- ;£oj ^Ef^ ^ ^4. 

<62> gj K = rJl + m e (cosfiV + cos<y 2 /)] 

<63> ^44 9*114 V b ^ 4°14^ ^l 0 ^, /» e ^ electrical modulation depth °14. #4 

^44 9# ^44 8<^1 4°J4^ F^l cfltM Taylor #71144 ^B^r^ 4 ^4^r 
(fundamental ^4^ HI x)\% harmonic n^4^r 41: °1 444^1 ^4. °1^ ^ ^2:7] 9] 
ig+cq wjAi^^^s. o]-sfl ^44^ ^.2-5.4 Fundamental 45:4 harmonics ^Ul^I 4*1] 49 

44tt JM-aJ*] 4^ 441 44- IMD7> 44 IMD 2 4 imd 3^ 4714 ^44 10 ^ 114 £ 
4 ^4^4. 



<64> 1 />"(K) 

/A/£>2 = 20 • log sKb) 



[^44 10] 



2W) 
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<65> 

/MD3 = 20 1og 

i^n*) 11] 



<66> 



ROF suboctave link IMD 3(3 rd order intermodulat ion 

distortion^ ^r^rb *}g.7\ ^cf. ^V 7 ] ^r«M 10 ^ 11<HH 

TO). TO). TO)^ z]-^ # ^1^71 32] ^f-^ofl ^ 3*r 2*> «- ZLElJL 1*V n] 

<67> ol^n ^>-fl-^ S^-ol o. ^Al^ ^ ^ofl cfl*fl ^o^ylS. tr^. 

-r SHrHI, *]*fl # ^S7l^ ^d^^l- ^r«r^ 3°-5L ^fl-f ^ <£ 

£ 6b^r ^ ^ a SHI ^ $.^^2) 5L^4- #7}1#^ % ^2:71 ofl 

>H a Q V 0 4 ol^> 7 > ^cf. a ^ <#7F?-#£] ^u] t °£t.}^°\}*\2) HfljE^ ^ <£ 

^1^ ^£7} i^^ij- a fe- 7j^\7\) ^q-. ^, ^^^^-^f #23 ^ti]t 

ofl>i*l BflJEl^ =1711 n>l-^ a 7^ ^ojji, c£fl -f-^ ^Ji ^n^5L 

°<M"?-#3 Uitil7> <SJ}AlS^ *^o 1 1^7l- ^3}.^0_^ oli^l-ES a 7^ ^ o) 



-s- >»- 
trnr 
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#^iSj:# nfl $=#3<H*lfe 7^ ov - ^^^i- ^*]- 

£ 7a^ 8nm^ u-|Hl# ^ oj^o. ~. a=i ^ p^g? ^ 10nm sl ^ <£*]~f-§- 

, nelJI 12nm£] Mt>l» 5fe °<J=:4-t-# a=2.0, Vq=0.4 <Hl tfltb ^^r^h 8nm^ £ 

"SM-fW 12nm^ °^>-r#^r 3:11 2\2\ 

SL^JI 5a cf. £ 7a<^H 8nm2l- 10nm^ l^IS ^ <£;*K-§-sq ^ s ^ 

^7] ofl *1 12nm^ ujall- ^ #3 7}^ *>7l^ 
3. l^r # ^S7l^ ^^ofl cfltb ^(fitting) ^^o]cf. 

<68> [S. 1] 



3i)-efn|Ei 




-Y-^- H w|(9iini) 


HW|U0nm) 


^«K>10nnO 




1.85 


1.68 


1.32 


1.0 - 1.3 


; ^ 


1.83 


1.08 


0.71 


0.3 - 0.7 ; 



o-M ^*}7\ 7}^^ a ^°\A H y l 7}- 10nm^ °H 1.32 ojji 3 ^=-0} ^ 

oil « ^ a &J±cf ^£ ^ 7}^cf. o]e^> 74^ jgLtfljg. ^*fl # nfl ^>-fl-^ u-j 
«17> 10nma.cf a 1.0 <>fl 7\v\Q ^ 53 -fr ^ ^R-S- a=2.0, 

^=£.4 <H1 cfltb H^tt 12nmS 7>^^r ^ ^nf. T^l^^-^l^i <#*R#^ 12nm7> 6>\d 

llnmM- 13nm 5. Tfl^Ht #*§^°] ^-#5)^ 7^ 3^ <5>^i} . 5. 7a<HH 8 nm^ 
<£*Rl-4 12nm^ 5fe °<MRl-^ 2tAS ^#^^1 ^f-^fe ^- ^f-^ 7> 
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<70> -l^x£ i0nm^ uiall- ^ o^o^o] ^^^4 ^R-M 

^#£r <H^7fl cf^l tiling Ji7l 5. £ 7b^r £ 7a ^ ^^Ir^l tfl* IMD 3 

^-#-g- J±<^JI ^4. £ 7kHH2f 2:^-^ <8*h?-#Sl ^^7} 7}^ IMD 3 ^ 

* Ji^^M, ^ °^>-^#^ IMD 3 ^ 7^ «l^>^cf. 12nm^ 

H«T« Sttr °<J=*K-#sl wV^oli ^«g-ol ^7>^1 nj-ej- IMD 37> #3*1 7] 

al^M^l: 10nm^ ^ <#7}^# 3lWr3 s ^ ^dff^Sl 

W^-l"^ M^- #$^°1 o\^-S.ZL % ^271^1 3Wt" ^ $14. 

<71> *1^7>*1^ ^ < £7>}-f-§-# ^ #7^^ # ^S7l^ *]^#* %MM7]7l ^ ^ 

°o^>^-^ol ^ -^-^-34 ^ o. o. #s il^cf. ^, £ ^-o] s_ 

°<f°l cf€- ^^r* °c^>^-#^ M«]7> ^4 ^ ^ ^JL, ^^-Sr S 

<72 > £ 8a^r -g- w}^^ ^Al^o]l n}-^ # ^S7l^ ofl-ff] £X| 

^.ES^, n ^ InP 71^(43) #°fl ^#(42)4 InP #Efl^#(41)o) ^.g. 7^] 

^ , #71 ^r#(42H ^-#(42a)4 ^ -f#(42b)^ ^, ^ -f#(42a)4 ^-g- 

-?-#(42bH 3 : 1^1 ^SLsL c^H, 3:i°\ 0^40.^.0, H | 7 ]. o>\d 

0CF(optical confinement factor)^ ^]Mr sH^h ^-7] ^*3<*IM 0CF4 °J=7>^#^ ti]^- 
711 ¥7l ^IHtt z}- <#*HM-ofl -g-is^ optical field7> -g-^^cf^ 7M°] ^ 
M- #^1S. optical field ^^r#^ 4 «-^-ofl rt)-H^ cfan^ <y=7>-^#^ OCF^ u] 

4 tq-» ^51 9X^. 5L 8b^ ^#ofl c^*}- 0CFS]- ^^^-#^) 
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3-191 -S-tfl^ol optical fields ZLSfl^oicf. 0CF7> 3:1°1 <s> 

71 ^sfl ^ -f# a}°H g-g. 4> 7> i2«i^S. ^JL ^7HH 

€• 3:1^1 ^Hlt- 1-71 ^OJ- rt^ofl^ ^^.j. ^>Al7l7l StJ"^ 

<73> <*H<*W>H3=- n ^ inp 71^(43)^: ^ #5flH.#o.S. ^-§-W. SEth #7] 

(42)^r i* S<H, InGaAsP/InGaAsP ^*Rr3l, In(i- x )Ga( x )As (y )P(i- y )i^ ^ 

S^(x, y)^- S^§>^ InGaAsP^ oflui^l afllL^o] i^^lcf. ^>-f#^ oflu|*l *!H — 

^-^> ^f£S ^4 S^-i- ^eJbH ^^o> ^#Al7l^ ^ 6 <J=*K-^- 

<74> 7 ] # A}A Q VA ^- 7l ld>^-3l^. ^Al^ofl ICl-E}- O.S 7}^S)&O.U|- t ^-7] 

^ 7l# -g-Aj-o] ^ 7 }E}^ ^ 7 j # a^o^ ^ ^ofl^ cfo^ aJaH 7 > 

[^T^S] S3]-] 

<75> Aj-^^j. a].^ ^-ol ^ # ^S7l^ ^#^g- A-^ Cf= UitlH- grfe 

S^LS ^M^H ^71-^- ^sM^ C.^*| # ^2:71^ ^ ^ ^ ^_ 

<76> ^Sflofl^r <d^^t- ^HH^l ^*fl 5>]^- # ^7l2]S# ^7}**0.3. ^ *H 
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11 

^7} ^ 31 sV-M AA A o VJ f 3\ #efl = ^; 

-8-71 ^#^1 ^7]^ ^]7>*>7l ^tt 3£$-«H ^3^, 

A o V 7l 4^" ^ 27fl^l 2:^-0.5. ^ S] ^ ^-g- ^ 

2] 

3] 

^1 2 %H1 91°]^, ^7) uiwl7} ^>^-#s] a &(*}7l2] 12^11 £]tif) 

4) 

^1 3 %H1 5tH*1. ^71 Uitil7> ^7>-f#^ a ^ ^. 7 | ui y ]7l . ^£ O^O.-.O} a 

&iL£f 0.5 ^ ^1- *>£r ^7^1^^ % ^S7l. 



27-20 



^0 



1020030067338 ^^ 2003/10/16 

5] 

*fl 1 %H1 91°]*1, #7] InGaAsP 31 IS o]^o]^\ ^ £^jo S ^ ^31^ 

6] 
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[51 2] 



I fit 




Uncompensated 
X1 or X2 only 



RF out 

Compensated 



3] 



Bias Voltage(-V) 



32 



Delay Line 



MA 




P = (P-P 0 )'P 0 . 0 = Y(V-V a ) 

p : Normalized transmitted power 

P : Total power 

P 0 : Average power 

6 : Modulation signal 

y : Modulation efficiency 

V 0 : Bias Voltage 



p = 6 + a 3 0 3 + a t 9* + a 5 0 s + • • • 

+ (b s r + a s by + 3a 3 b?b 3 y , W i s n - 



b 3 = —y 2 bfa 3 and 
b 5 =y\ 5 (3al-a 5 ) 
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Bias Voltage(-V) 
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[51 5a] 



-41 



-42 



-43 



[£ 5b] 
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MQW 




well width : 8nm 




0 kV/cm. 




— 1 00 kV/cm 








(1 .55 Mm) 


s 1 

S^OIIXI |1 









...v: 



1200 1300 1400 1500 1600 

Wavelength(nm) 



1700 



1800 



6a] 




2 3 

Bias voltage(-V) 
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Bias voltage(-V) 

[51 7a] 



t ' 1 ■ 1 » 1 ■ 1 • r 




n , , , 1 , , , , r 

0 1 2 3 4 5 



Bias Voltage(-V) 

7b] 




Bias Voltage(-V) 
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[51 8a] 



42 > 



-41 



-42a 



•43 



IS- 8b] 




Growth direction 
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